ABSTRACT Using frequency domain methods, the fluorescence decay of 
INTRODUCTION
The fluorescence of tryptophanyl (trp) residues in proteins is often found to be nonexponential (1, 2) . The single trp residues of a few proteins (ribonuclease T, (3) (4) (5) , apoazurin (6, 7) , whiting parvalbumin (8) , and aspariginase (Eftink, M. R., unpublished observations), appear to decay as a monoexponential under certain conditions, but for other single trp-containing proteins, a double, triple, or distribution of lifetimes is needed to fit fluorescence decay data. This dispersion in the fluorescence decay is generally believed to be the result of two factors: (a) the existence of multiple, ground-state conformational states of the protein, and (b) the occurrence of various excited state reactions, such as dipolar relaxation of groups adjacent to the excited indole groups on a time scale in competition with fluorescence decay (i.e., nanoseconds). It is very difficult to determine which of these factors is the cause of the nonexponentiallity of the decay of a particular trp Evans et al. (13) proposed that the existence of the slowly interconverting forms is due to the cis-trans isomerization of a particular proline residue, Pro-117. This proline is the only one which is observed to be in the cis orientation in the crystal structure of the nucleaseCa"2-thymidine-3'-5'-diphosphate complex. 
RESULTS AND DICSUSSION
In Fig. 1 going from left to right). The lines through the data are best double exponential fits (see Table 1 ). Excitation was at 290 nm (10- (19, 20) . Here we present the distribution fits, in Fig. 2 , as a more conve- (10) and additional data to be published from his laboratory. We have also recently repeated our 200C measurements of the wild type and PG 1 17 using the 2-GHz phase fluorometer (23) other ways. If there are two (cis and trans based) conformations of the wild-type protein, the microenvironment of Trp-140 is apparently similar for these conformations. The indole side chain of Trp-140 lies at the surface of the protein and, from x-ray diffraction studies, appears to be relatively mobile (22) . Its nonexponential decay may be due to dipolar interactions with water and polar functional groups in its microenvironment.
While the disproof of our hypothesis is a negative result, we think that this finding has significance. If we had demonstrated a correlation between the existence of cis -trans proline isomers and the nonexponential decay of the trp residue of nuclease, then proline isomerism would have been indicated as a possible general, and perhaps major, cause of the nonexponential decay of trp residues in proteins.
